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Syracuse, New York, 1st : bright auroral streamers were 
visible at 16 p. m. 

- 

Portsmouth, Ohio, 1st : an aurornl light wits observed in t,he 
northwestern bky at.11 1). in. 

Richmond, Keutucky, 1st: from 9 to 11 1). in., RII auroral 
arch was visible extending from uorthetist to northwest and 
to au altitude of loo;  occasiond b iu t  streamers were also 
observed. 

Veva,v, Iudiaua, 1st : at 11 1). ni., an auroral light estenrled 
from north-northwest to nortlieast ; beams of IIRZY light 
reached the zeui th ; the display continued mitil d t e r  mid- 
night. 

Burlington, Iowa, 1st : an aurora wa.s observed at 10.45 1). 
m.; it appeared in the northwestern ~ k y  and esteuded froin 
the horizou to a11 altitude of' 50°. The mys of' white light 
blended into purple, presenting a beautifill appeari%nce for 
about five m in 11 tes . 

Port Angeles, Weshingtou Territory, 1st : a f'aiut aurora 
was observed in the north at 7 p. m.; i t  reniaiuecl visible for 
about one and one-half hours, resembling in appearance the 
morniug dawn. 

At  Pysht, Wmhiugton Territory, a11 auroral light was visi- 
ble at 4 a. m. on the 1st. 

Displays observed on other dates diiring the mouth are as 
follows : 

3d.-Sidney, Novtt Scotia; Eastport and Orono, Maine ; 
Oswego, New York; Moorhead, Minuesota. 

4th.-Allisou, Kaus~s. 
Gth.--li:astport, Maine ; Alpeua aucl Ionia, Michigau ; Win- 

nipeg, Manitobi1. 
Cth.-F€iwtford, Couuecticut. 
9tli.-Alpena aud Escauaba, Michigau ; Webster, Da.kota, 

Wiuuipeg, Manitoba. 
19th.-Wiunipeg, Manitobe. 
13th.-Escduaba, Michigan. 
14th .-Eastport, Makine. 
15th.-Chitrlottetomn, Prince Edwitrd IslaucI ; Gardiner, 

Msiue ; Winnipeg, Manitoh. 
18 t h .-Eastport, Maine. 
19th a.nd 30th.-Winnipeg, Mauitoba. 
3dth.-Eastport, M:tiue ; Hiiroii, Dakota. 
2Gth.-Eastport, Maiue ; Clay Centre, Kansas. 
S?th.-Clay Centre, Biiusas. 
SSth.-Gardiuer, Maine. 

Thunder-storms were reported iu the various states ttud ter- 

Arizo~a.-5th, Gth, loth, 13th, ldth, 18th, 22d, 23d,94th. 26th. 

Cobrado .-Wes t Las Aniiii as, 19th. 
Coe?iect~cfl.t.-Betliel, 14th; Colebrook iI,nCl New Haven, 13th. 

DeFnwcwe.-Delaware Breakwater, 12th. 
.FZoridn.--Scl, MI, Gth, 9th to l i t h ,  19th to 33d. 
Beorgin.-9th, 10t,h, 22d, 30th. 
Idalo.-13th, l4th, l'ith, 18th. 
18hbOi8.-1St, 3d, dtb, 5t,h, i'th, Sth, 1Gtli. 
Indimbn.-lst, Sd, 4th, 5t,l1, 'ith, 1Gtl1, Slst. 

Kansne.-lst, 3d, 5th, G t h ,  7th, 90th. 

Lo.uisiniaa.-9d, 311, 4tmh, 19th to 29~1, SGth . 
Mmitu?.-19th, 13th. 
~7ln~saolr~seli%.-3d, 4th, Gth, 12t.11, 13t11, 18th. 
Miclbigm..-lst to 5th, Sth, 19tl1, 15th, lGth, lDth, Slwt. 
Minne80tn.-2dI Gth, 20th. 

Neanda.--.Ca.rsou City, 13th, 16th. 
Netu Jersey.-Gth, 12th, 2Sth. 
Ne40 Pork.-let, 4th, Gth, 19th, 13th, 16th to 19th, 22~1. 

THUNDER -STORMS. 

ritories as follows : 
Al4bn?)m.-9th, loth, 19tI1, 90th. 

C~QfoP)tic~.-lst, 9th, lSth, lGth, 18th, 19th. 

Dakota.-lst, 2d, 4th, Gth. 

h l O f i . - l S t ,  3d, dth, 6th, Tth, l l t h ,  lGth, 20th. 

KtW21Cky.-ht, 3d, MI, 7th to lSth! 15tmh. 

Nebt~~sh.-lst, 3~1, 4th, Gth. 

A70& Cnrolitcn.-lst, 9th, lOth, 13th, 30th. 
Ohio.-lst., 4th, Btli, 'it,h, Sth, 1Gt8h, 31st,, 31sL 
Orego)c.-l2th, 1Gt 11, 17th. 

RAode Islnsl.--Proridence, l 3 l i  ; Point. Judith, lSth, 18th. 
Soi4fh Carol~i~)an.--Bta t.e burg, 8 t,h, 9 111. 
Tmnessee.-lst, 7th, Sth, 10tmIi, SLst. 
Twfl$.-2(1, 3~1, 4th! Fth, Xh, W, IOth, 13t.11, l4tlr, 15tb, 18th 

Utnlr..-Salt Lake Cibj-, 14th. 
T'ernowt.--ith, Gth, 12th, 13th, 19th. 
Virgi)t.ifi.-Sd, 8th, 9th, 13th, 53d. 
WmRiiiglo)h TerriCory.-llt,h, E t h ,  13th, l'ith, l8th, 34th. 
Wieco)csi)i.-3d to Gth, X t b ,  lgth, 31st. 

Pb,bn~yl'Pn)lin.-lsb, dbh, T t l l ,  8t,h, llth, lSth, ITth, 18th. 

to 33d. 95th. 

REPORT OF THUNDER STORMS OBSERVED BY SPECIAL VOLUNTARY OBSERVERS, 
PREPARED HT PROF. H. A. HAXEN. 

The t.otal number reported was 461. Twenty or more occurred ou the 
following days: lst, 21; 4th, G O ;  Mi, 33; Gth, 24; 7th, 33; Yth, 35; 14th, 
40; lGth, 24, and 23d, 24. On the 4th a trough-like de ression of no great 
depth extended from sonthwest to northeast, central in Jlinois. The storms 
were niostlr gronped along the southeast border of the depression. On the 
5th the storms were c e p J  i n  Illinois and Indiana i n  a south-southeast 
direction froin the " low and at  an average distance of GO0 miles. Ou the 
8th storins were niost frequent i n  Pennsylwnia and MIaryland, at'a distance 
of 330 miles froni " low," and toward the south-southwest. Comparing the 
number of storms 11)- dist.ricts with the records of voluntary observers from 
1851 to lS73 we have Table i. The districts are: i., New England and New 
York ; ii., Delaware, Maryland, New Jersey, Nort,h Carolina, Penns Isania, 
Virginia, and West Virginia ; iii., .Illinois, Indiana, Kentncky, Olio, and 
Tennessee; iv., Michigan. Minnesota, and Wisconsin ; v.,  Dakota, Iowa. 
Kansas, Missouri, Montaiia, and Nrlmska. We see from this table a marked 
ewes8 in the niumber of storms in all t.he districts, aniount.ing over the 
whole country t.0 nearly .5 st.orrn per station. 
TABLE I.-Nenia arotrber OJ tkuiirEer-s!or~~is in October a! ench station. by 

districts. 

! Iliflerenrr. 
I 
I 

j IS51-IF73. 1884. 
D h t  ria-t. . 

.... 

....................................... ! 
TI ...................................... 

111 ....................................... 
IY ....................................... v. .................................... 

T d s l  ..................... 

I 

TABLE II.-d.fean icuniber of tiiuirdev-rtovnix per station in all districts for 
Odober : also mema declinntion r m g e .  

...... I 35 1.21 1+.27 ................. ! I s 4  ............ 
1852 .............. I 48 1.9 - . ~  .................. ! '  1 ~ 6 5  ............ 
18% .............I 4 s :  1.71 :-.23 . 1.29 .03 : 1% ............ 
18% .............. ! 47 1.64 -.Io 1 1.14 . r ~  j I8a~ ............ 
rS50 ~ 47 2.09 -.or 11.07 +.25 1% 
is57 I 18 p.28 +.20 I o . 9  .j3 rS70 

13th. ............ I 00 1.53 -.OS 1-73 '-4: l873-- ....... 
7? . I .# :-.IO ~ 

1.4s -.Ib i 
1st;. .............. I ab 1.93 -45 1.25 +.07 nr.nnll 

IS= ............., 32 1.12 +.30, 1.07 f.q/ IS& ............ 

.............. .............. . . ............ 
IS58 .............. 02 1.92;-.44 I.C&23 IS71 ............ 
18% ..............I i 5  1 . 9  ;-.04 . 1.62 ,--.30 IS72 ............ 
IS51 .............. 

1.4s j ....._.. . 1.32 .......... 
Table ii. gives valnes of mean nnmber of storms for each October from 

1851 to 1813, and also t,be mean diurnal range of magnetic declination at 
Trevandrum. If these figures be projected graphically there will be found 
a partial coincidence betweeii the maximum aiid minimum points iu each 
curre. 

OPTICAL PHENOMENA. 

Is63 ............. 1 34 : 1.20 !+.* 1 1.36 '--.Os 1 '  
I , , ,  ~. - I i ! I i i  

The Rnct.ont.ions however are small. 

SOLAR HALOS. 
Solar halos were observed during October, in the several 

clist.rict,s as follows : 
New E7~~/ln#d.-Hs,rtforci, Conuecticut, S9tmh ; Coruish, Maine, 

Sth, 99th ; Orono, Maiue, 99th ; Somerset, Massachusetts,. 3d. 
Middle Atlantic stafe$.-Ba,ltimore, Maryland, 96th ; Cape 

- 
2 5 8  f 

6 5  

.- 
1.44 ,- .I2 
1.45 I- .13 
1.36 I- .oa 
1.51 '- .rg 
1.13 i+ .19 
1.9 i- .zO 
1.14 :+ .18. 
1 .59  I- .27 
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May, New JerseF, SGt4 ; Dyberry, Penusj-lvania, 26th ; Wells- 
borough, Pen~sylva~nia,, %st, 23cl j Viwiety Mills. Virginia, 
26th ; Dale Eiit,erprise, Virginia, 2dtmh. 

~ ~ _ _ _ ~  ~~ ~ 

Saliua, KH,IISRR, 9311. 
Gd\-est.oii, Texa's, a, 111iri1.g~ was oherred a,t 19.49 11. m. on the 

10th. 

During October 1 i1iia.r Iialos were observed iii the several 

Middle Atlnntic xtate8.-lst, 4th, 5th, Gt.11, 24th, S5t,li, 2Gt11, 

8ou.tlr. Atlmtctic stnte8.-1st bo 7th, W l i ,  3Gth, 2Sth to 31st. 
Florida penimt~la.-lieg West, 5tmh, 29th. 
Emtern Gulf etates.-lat~, dth, Gth, 23d, 25t.11, 36th, 39tli, 

Western G.tdf etccte$.-lst t.0 -It.h, Gtli, S-ItIi, 28th. 
Rio Gvmtt.de ~~nZlay.-Bro\~u~~-ille, Tesas, S4t.h. 
Ohio zwll@y.-lst, 211, 25th, S'ith to 30t,h. 
Lower Zake re~ioa.-.Clerel;lnd, Ohio, 31 ; Bnflalo New York, 

/$per lake reyioa.-lst, 31 to Gth, 37th to 31st. 
Extrei,re ~~orthrr~st.--l"ort Biiford, Ditkotii, Jt,li ; Boiut Viu- 

Uppev'JWis&ix8ippi valley.-lat, 311, St,li, SGth, 38th t.0 31stm. 

Middle slope.-l,st, 211, 3dtmli, 29tmli, 30th. 
r9oatliern slope.-Fort Stockton, Texas, &li. 

Niddle pZafecrtc.-Salt Lake City, Ct,ali, 97t11, 99th ; Nephi, 

Xorthern plulena.-Boise City, Idaho, lst., 5tIi, Gth, 30th. 
North Pm$c coast regiow.-Gth, 'ith, loth, 37tl1, SYth, Bt.11, 
Yiddle Puc[fic const region.-lStli, 26th to 29th, 31st. 
The phnses of t.lie moon during the luontli were : full IKIOOU, 

&h, 4.54 p. IU. ; last, yua,rter, llth, 9.23 am.; D e w  moon, lSth, 
i.35 p. in.; first quarter, SGth, 11.48 i1. in.; perigee, 7th, 9 a. 
ni.; apogee. 93t1, 8 it. in. 

districts as follows : 

31st. 

Net0 Ei@ad.-lSt to 4t.11, Sth, 26t.11, 39th. 

30th. 

6th ; Pa.lermo, New York, 2Mh. 

cent, Minnesota, 24th. 

~ l h 0 f i t . i  . I d k t J . ~ t h ,  3(3tml1, 31 Ht.. 
. Xortli,er/& sbpa.-S'itli, 39th, 30th. 

khthWIh PlatenU. -For t A~NIcII~,  Ari zou a, 11 th. 

Utilh, 27th. 

MIRAGE. 
Soil FY;~IIC~SC~O, Caliiiirnia, a mirage was observed of€' the 

New ~Jo1idoii, Connect.icnt,, a mirage w s  risible from 6.55 to 
Berkeley shore duriug tlie a.fternoou of the St8h, 

8.35 a. Il l .  011 t'lW 1mi. 

Rock, Arkansas, 21t8h ; Lead Hill, Arkansas, lst,, 99d, 25th, 
28th ; Point Plea,saut, Louisiana., 24th. 

Kentucky, 14th. 

Ten~ces~ee.-hT~slirille, SOth, 25th, %tb, 31st. 
oh,io oallq.-pittR,,Llrg, pelli,s~~vania,, lit,ll ; Fmukfort,, 

~ - 7  ~ ~ ~ 

~~ 

FlorMir.-Archer, 4th to 7th, 14t.h, 15th, 16th, lSt.h, 24th, 
31st; Mimi%t,e.e, 5th to 8th; Key West,, 15th; Pensaeola, 4th 
t.0 7th. 

Cfeorgicc.-Forsyth, 5th ; Augustme, 13th, 14th, 17tl1, 18th, 
23~1, 30t11, 31st; Atlanta, lst, 5th, Gth, 9th, l l t h ,  12th, 17th. 

Iddco.-Bois6 City, 15t11, 20th. 
In.d~ia~i.c~..-.Veva,~, at sunset, 3 4  Pth, 5th, 9th, lath, l4th, 15th, 

19th, 2Yd, 3Stb, ant1 at sunrise, Oth, loth, 30th, 31st; Wabash, 
observed on all clear days during the zuont~h. 

lotm.-Ceclar Rapids, observed on iiumerous evenings dur- 
ing the uiontli and in two inst,auces the light covered the sky; 
l\luscia,tine, ;it sunrise, 5tmh, 6th, 9th, 10th, l l t h ,  13th, 20th aud 
at siiiiset, 2d, 4th, Bth, 8th, 9t,h, 1%h, 13t,h, 16tl1, l ' i th ,  lSth, 
33d; Humboldt, at sunrise, 15th, l9th, and at sunset 3i1, 14tl1, 
1Gt.h; Mmchester, 4d, 5th, Ytli, l l th ,  12th, 15th, lGth, l i th ,  
18th  ; Ottuuiwa, loth, 14t11,15th, lGth, 18th ; Davenport., 17th, 
31st. 

~(nucr.s.-Welliugt,oii, 1st t,o Gt,l i ,  8t'h to lStli, 14tmli to 19th, 
Slst, to 34t11, 26t11, 37tli, 99t.11, 30th, 31st; Wyauclott,e, 17th, 
19th. 

l,ouisin, tzir..-Grancl Cot eaii, 1 i t h  . 
~~n.ine.-Ea,wt,port, lst., Sd, 311, 90th. 
Il~irrtJZna8.-Fallstou, 4th,  Gtli j Baltimore, 5th, 9th. 
Ma.smdtmett8.- Somerset,, Gt~li, lOt.Ii,  19th j Tann bon, l8t.h ; 

jlficltigmt.. - Mottville. on iiiiuierou~ evenings during the 
mout,li; Det.roit., Sth, Otli, 13th, 17th,  14t.h, Both, 24th; Eaca- 
Iiiiba, Sth, !Mi, 13tl1, 16th j Port Huron, 2d, MI, l'it,h, loth, 
33d. 

Il~intt.~soln.--C:liellt~er, St.li, IGtli, l'itli, 18th ; Saint Paul, 5th, 
ldtll. 

LMotftawz.-Fort S l i i l M 7 ,  16th ; t,lie sky presenting a fiery ap- 
pea,rance of unnsiial brilliaucy, blie display last,iug for one 
Iiour after sunset ; Fort Maginnis, lWi,  22~1; Fort. Asaina- 
boiiie, 311, lGth, SSd, 23t1, 26th. 

T h i ~ t ~ l i ~ ~ ~ ' ~  I d i ~ ~ l d ,  5th, Gth, 20th. 

NeBraebn.-Red Willow, 8tmli, 3%1,33d. 

SUNSETS. 

The charncterist,ics of' tlie sky, ILS iiidicatire of' fair or foul ' weather for the succeecliug tmuty-four hoiirs, have been ob- 
served at  all Signal Service statious. Reports from one hun- 

' briglit displays of last fk.11; Y;tuktoii, Sd, 14th, 15th ; Dead- 
wood. 30th. 


